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NEUTRINO OSCILLATION 

Kimberly A. Slack 
(Mark F. Masters, Associate Professor of Physics) 
Department of Physics, School ofArts and Sciences 
Neutrinos are subatomic particles. There are three types or "flavors" ofneutrinos: the electron, 
muon, and tau, corresponding to the particle from which they decay. Neutrinos have no charge 
and a diminutive mass equaling a fraction of an electron volt. Neutrino oscillation occurs when 
one flavor of neutrino transforms into another flavor. This occurs when the frequency of the 
wave nature of the particle interferes with itself and modulates into another matter state. The 
theory of oscillation is one solution to the Solar Neutrino Problem, which describes the 
discrepancies between the calculated and observed flavor densities of solar neutrinos reaching 
the Earth. The Solar Standard Model predicts the flavor densities of solar neutrinos according to 
their production by fusion reactions at the sun's core. The densities measured in worldwide 
laboratories do not correspond with these predictions. Quantum Mechanical descriptions of 
neutrino oscillation state that the probability of oscillation is proportional to the distance the 
neutrino travels. The large distance between the sun and the earth gives rise to a large 
probability of oscillation. Therefore, the densities calculated by the Solar Standard Model must 
be reevaluated to include the possibility of oscillation. Recently, a liquid scinillator neutrino 
detector that is very sensitive to neutrino oscillations was built at Los Alamos. The experimental 
trials involved reactions that solely produce muon antineutrinos and electron neutrinos. The 
team observed 29 events involving electron antineutrinos, which are not actualized by the 
reactions tested. These events could be proof that neutrino oscillation does occur. 
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